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|54) VERFAHREM ZUR GEWINNUNG VON POLYBUTytENTEREPHTHAUVT 



(57) Zweck der Erfindung ist es, die Produktivitat des Prozesses zu steigern. Das Ziel wird dadurch 
erreicht, daS ein Verfahren zur Gewinnung von Polybutylenterephtalat durch Umesterung von 
Dimethylester der Terephtalsaure zu Butandlol-(1,4) mit Katalysator mit Destination von Methanol 
und.anschlieBender Polykondensation des gewonnenen Vorpolymers belm Schmelzen be! 
niedrlgem Druck empfohlen wird und dabei gemaS der Erfindung das Methanol Ober ct|e 
Absorptjofiskolpnne destilJiert wird, in die das ButandioMi,4) bei 100 bis IBO^'C bis zur 
vollstandigen Losung des Dimethylesters der Terephtalsaure gegeben wird, das das Methanol 
mitreiBt. Die gewonnene Losung wird in die Reaktionszonezuruckgefuhrt. Dabei betrSgt das 
Molverhaltnis von Dimethylester der Terephtalsaure und 8utandlol-(1,4) 1:1,1 bzvv. 1,6. 
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OnHCAHHE MSOEHETEHHa K AKTOPCKDMy CETOTEUBCT^ 

SaHBJieHo: 07«05.80 

SaHBKa: ft 2922614/23-05 

m^l C 08 G 63/22, C 08 G 63/16 

Abtoph: B.H.CepeHKOB, r.H.SaBHejiB, C.ffi.MaprHHOBt 
B.C^KojiepoB, JI.JI.IlEtH, A.B.CaMOXBajioB, 
A.MoPoaeHKpaHit, B^A^MEram, A.JI.EMejiBHHOBa, 
M^H^CHJiHHr, H.B.MopoBa, r^B.AnspoceHKO (COOP); 
K^iayo JtHTpHX, XpHCTo$ MKUDEOcays, reparavi Pafjiep, 
Pepajcw PafiHHm, Ite&m ffiepsofiwep, PojiaHa Emrae 



KiDC Mace HajniHO-EpOHSBOJtCTBeHHOrO 0(5l>eOTHeHHH 

"EnacTMaccH" 

HasBaHHe H30C5peTeHHH: CnOCOB nOJDTqEHHa nOJIHByTIlIlJilHTiilFE-- 

CKTAMTA 

HsodpeTeHHe OTHOcKTca k cnocody nojiyneHEfl nojmdyTH- 
jreHTepe$TajiaTa (HB), KOTopHt ocJjiaflaeT KOMimeKcoM i;eHHHX 

CBOfiCTB» nOSBOJIHKXIIHX JE[CnOJEB30BaTB erO B Ka^eOTBe KOBCOV- 

ppoflioHHorq waTepaajia^ ' 

HsBecTeH cnococ5 nojiy^eHBH nojiH8TjMeHTepe$TajiaTa ny- 
Tew BsaEMo^ieficTBjiH jiHMeTiijroBoro 3$Hpa Tepe$TajieBo2 khcjio^ 

TH E BTHJieHrJIHKOJia , B KOTOpOM peKTH$HKaiIHOHHaH KOJIOHHa 

fljw ^acTBraiofi KomxescarcHH HcnapHsmerocH OTHJieHTjnaKOjrs h 
B03BpaTa ero b 30H7 peaicmm 'iipscpejEiimHeTCH k KpnuiKe nepe- 
3Tepii$EEKaTopa ^epes KoqiieHcaTop, 3TiajidHrjinRojr&, KOHneHCH- 
pyHCL, pacTBopEer h CMHsaeT odpaTHO b 30Hy peaKqjDi jpiMe^ 
THjioBHH 3$Hp Tepe^aneBoft khcjioth, oceBiUHtt na CTemcax 
KOHjieHcaTOpa h peKTu^iiKaHHOHHoii kojiohhh | ll* 



SaHBHTejiB: Hayroo-HccjieflOBaTejiBCKHft hhcthtyt njiacTH^ec- 
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QHHaKO jijiR rtpoBefleHHH npoiieoca nepearepK^aKaiflaH 
ffjiMeTHJiOBoro 9$Hpa Tepe$TajieBofi khcjioth (JIMT) I,4-<5y- 
TamgaojioM (5U)f ©tot cnocod He npHrojieH, tsk khk He nos- 
BOJiHeT BeoTH npoxiecc c pacTBopeHEteM 2 BosBpanisHneM b pe** 
aKTop B03f oHHEsii6rocH ^KMeTHJiOBoro a^pa Tepe$!rajreBofi 
RncjiOTH BBHTqr Toro. ^to TeMnepaTypa npoii;ecca nepesrepis- 
pncaicBH SHaHHTSJiBHO HHKG TeMHepaTypH KEmeHSR 1,4-dyTaH'^ 
^3iojia (TeMnepaTypa KMiieHHH ;229,4°C) jj b uapax, BHXoflHnoax 
H3 peaKTopa, co^tepmiTCH Hesna^TejiBHoe KOJnnecTso I,4-(5y 
TaHTOiojia. 

Handojiee dracsigaM no TexmneoKofi cymHocTH h flocTiira- 
evmsj B$$eKTy HBjiaeTca bnocod nojiyHefcoH nojiHCSyTEJieHTepe- 
$TajiaTa nyTeivt nepe9Tepii$aKaiQin ;cKMeT!HJioBoro ' e^zpa Tape- 
$TajreBoft khcjioth 1,4-dyTafitiaiojiOM b npnoyTCTBim' KaTajmsa- 
Topa c oTroHOM fl;E[CTHjiJiHTa MeTanojia h nocJie^n^OTiefi nojEH- 
KOHneHcamielt nojiy^eHHoro $opnojiHMex)a b pacnjiaBe npra hohh 

HBHHOM JiaBJjeHHH [2]» 

Ilpoitecc nojiy^eH&[E.nojiH6yT2j[eHTepe$TapiaTa ocyqeoTBJiH 
eTCE B peaKrope^ cHadseBHOM na CTajimi nepe3TepH$HKai:ciQ[ 
peKTii$HKaimoHHofi KOjcoHHofi, pacnojiOKeHHofi Ha KpHmKe peaK- 
Topa, H KOHKeHcaTopoM iweTaHojiap a Ha btopom CTajgra . nojra- 
KOHHeHcamHH - KOHjieHcaTopoM I p4-dyTaHOT[ojia h BaiqTyMHHWK 
jxoBymicaMnp oxjia^aeMHME zoq^keda asoTOM aoh BUMopaKSBaHUH 
jierKOJieTyrax npo^cyRTOB, BiwejiHKxiiHxca b npoiiecce oHHresa. 

npon:ecc nepe3TepK$EiRaiira[ J(MT £iS npoBOAHTcH npa 
1 50-200^0 • IIpH 3T0ft TewnepaType npoHcxo^^HT "qacTizE^aH bo3- 
roHKa JIMT, nps stom cHHxaeTCH bhxo;h iiejieBoro npojocyKTa 
BB32tny noTepB JCWET, KOTopHfi: sarpasHEeT oTroHseMHfi MeTaHOJi 
2 Eij[[y a TaKse, icoH;zieHczpyiici na CTeHKax TpydonpoBOAOB h 
KOJioHHUt sadimaeT iix» npsi npoiyiHnuieHHO& aKcmiyaTaiQQX no 
jtaHHOj^y onococ^sr bosmokho odpasoBaEne npodoK b Tpydonpoeo- 
flax, wcr MOKST npferBeCTH k aBapaaHofl: cHryamasE. 

KpoMe Toro, ripH peicTH$HKanKH flHcTmuiHTOB MeTanojia 
nocjie nepe3Tepii$HKajqjOT n I,4r-dyTaHHH0Jia nocxne nojnikomieH-- 
oaipH B03HHKaK)T TpyflHocTH o oTflejieHHeM TOCToro weTaHojia 
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H TaK KaK jpr pdpaayeT aseoTponHyio CMecB c 'l,4-dy- ' 

TBSffROJlOU npH KOH^eHTpa^HH W C 0,1 JIO 0,3 Beo.^, TITO 

npenHTCTByeT pasffejieHHE) jcaHHHx cMecea, 

UejiBK) flaHHoro HsotfpeTeHHfl aajraeTCH ypejiireeHHe npo- 
. HSBOflEKpejiBHoeTii npoiiecca. 

HocTaBJieHHafl najij, ;iocTjfrae.TCH Tew, tpo p cnocbde 
nojQHieHiifl nojiH(3yTHJieHTepe$TajiaTa nsnpew nepesTepa^EiKaiiHH 
^XHMeTHuioBoro a$Hpa Tepe$Ta;ieBofl khcjioth I,4-(3yTaHSHOjioM 
B npHoyrcTBHH Kaa?ajiH3aTopa c OTroHOM jJUdCTsuiasjxa MeiaHOjia 
H nocjieffinauefi nojuncoHseHoamieft nojiyiieHHoro ^opnojEHwepa 
B paciuiaBe npH noHimeHHOM naBJieami Me.TaHOJi OTroHHiop TOpes 
norjioTHTejii.HyK) KOJiOHHy, b KOTOpyro BBOflax I,4^dyTanipioji 
npn IGQ-I50°C ao nojiHoro pacTBopeHHa flHMeTujioBoro 9$Hpa 
Tepe$a?aneBoli khcjioth, yHOOHworo weTaHOJiOM, h nojiy^eHHHa 
pacTBop BosBpamaiOT b peaitmioHHym aoHy, npiraeM MojiBHoe 
cooTHoraeHHe OTweTHJioBoro a$Hpa repe$rajieBofi raacjioaai z 
1 ,4-(3yTamprojia cocTaBJifleT I ;1 ,1-1,6 cooTseTCTBeHHO, 

Kpowe Toro., ncxojiHHg I,4r-(3yTaByuioai motrbt cojiepaaTB 
20-70^. 1,4-dyTafjjmojia H3 peaKTopa noanKOimeHcamm. 

npoijeoo nepe3TeiHi$HKanra[ nposoj^ST npa 150-200^0 b 
npHcyTCTBHH KaTajnisaTopa b peaKTope , cHa<5aeHH0M iioi?jiOTH- 
TejTBHot KOJioHHOfi, npeflOTaEHflKHieli co(5oiJ jirodoit annapaa* ad- 
copdnnoHHoro Tana, b KOTopow oMect OTxo;tHncEDc napoB weTa- 
Hoaa H BoaroHflK^erocH J[MT pas^teawroT npoMHBKOt E^, aarpe- 
THM BHme TemepaoypH -KHneHiiH weTaHojia, npeOTo^TmejiBHo 
I00-I50°C, TaK KBK BsngB lOO^C b EK ocTaeTca <3ojiMioe 
KOjra^ecTBO MeTaHojia, a Bwne 150^0 BoawoKeH ynoo M£» 

HsBecTHb, ^0 noTefE ElU bo speMa nepe3Tepii$iaKamni 
B pesyjiBTaTe TepMH^ecKoS jtecTpyKmm BoapaoTaar c ysejiH- 

1^2] 1,2^ ]^ npeBpamaeTca b TeTpanmpo^ypaH npH hoxoahom 
oooTHomeHHH. JCMTi^H., .^aBHOM 1:1,4. Ho, ^eM weHsnaee eojih- 
^etjTBO ^ HcnojiBsyeTCH, tbm KojniHecTBO BosroHHicderocs 
W dojiBiiie. y^HTHBaa sth flBUBHiifl, cooTHoineHHe JOffiliS 
odiriHG ycTanaBjiHBaiDT B npe^ejiax 1:1, 6-2, 5, 
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JlafiHoe HsodpeTeHHe nosBOJiHeT ripoBOOTTB npoiiecc chh- 
Tesa nojm(5yTHJieHTepe$TajiaTa npM hhbkom mojebhom cooTHoine- 
HHH JOflT:BJl, paBHOM 1:1,1-1,6, odecneHUBaHfflieM 
iXETKraaanHK) Eitt b TeTpanaapo^pan npa hojihom HcnojiBsoBaraH 

$rajiaTa saiono^aeTCH b tom, too Kcxojyiue KownoHeHTH, coo^ 
TOJinme H3 JPT, BjD[ H KaTajrasaTopa, HarpeBaioT npa nenpe- 
pHBHOM nepeMeiuHBaHBH, TeMneparypa b peaKTOpe nowiepKsiBa- 
eTCH 150-200^0, npn stom npoHcxoOTT peaKipiH nepesTepHiliH- 
KaimH, B pesyjtBTaTe KOTopolt BmejraeTCH weTaHOJi* B ycjio- 
BHHX npoBefleHna peaitmm TaRsce npoKCxojDCEra? ^acTiaHHaB bo3«- 
roHKa iHMT, KpTopHS: ynocKTCfl BwieoTe c HapawK weTaHOJia* 

IlapH weTaHOjia h JtMT hs peaKTopa nocTynaror no odor- 
peBaeMowy TpydonpoBOjor b hhhchhho -qacTB norjioraTejiLHOfi ko- 

JIOHHH, B CpejlHIOK) ^aCTB KOTOpOlt HOJiaeTCff HarpeTMft flO 100- 

-150^0 Em j^JK opomeHHH, IfepKyjiHipiH 5iH JCJOH opomeHKa kojioh- 
HH npoHcxofljiT B Te'^eHHe Bcero npoiiecca iiepe3Texxa^[mcaixHH 
o noiviomi>K) AosHpbBO^oro nacoca. npH 9tom npoiicxo^cHT noji-" 
Hoe pacTBopeHKe JIMT b EK, a MerraHOji npoxoj^KT ^lepes kojioh- 
ay no^OT des KOHj^eHcamro^ BepxHHH "^acTB kojiohhh cjiysHT 
;qi[H oTAejieraLa MSTaHOJia ot EiH* CodpaHHHft b cdopEmKe laeTa- 
HOJo: He coziepKixT npeiMeceM JIMT in EiH. 

EJt, co«epEaiiiJ|li pacTBopeHSHa b Hew JIMT.^^ h3 norjiOTH- 
TejiBHOfi KOJiOHHH HanpaBJESsT Ha oJie A y KHuy ro onepanjno nepe- 
3TepH$HKaTxira b Ka^iecTBe ^lodaBKH k HcxoflHOwy EK» Ilpoixeoc 
nojoiKOHfleHoaj^HH $opnojiHMepa npoBojiflT npn 245-250^0 b Ba- 
iQryiuie o ocTaTOHHHM AaBjiensieM 0,5-5 im pr^cT*, npn stom 

OTPOHHeTQE SSdUTO^ciHHfi E^Il. KOTOpHft MOKBT dHTB BOSBpaHteH 

Ha cjie;z(yMQrK) CTajpno b KanecTBe odopoTHoro 

B Ka^ecTBe KaTajmsaTopa Morjrr npHweHHTBCH jnodHo H3- 
^ BecTHHe KaTaraaaT(5pa' nepe8TepH|flncai5rK npn dKHTese nojin- . 

3^poB: opraHH^ecKHe coej^iiHeHKE TUTana, ajnoMmiafl h TaK 
jiajiee* 
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npHMep w ^ 1^ r ^ 

B amiapaT gmkoctbio 25 ji sarpppcaOT 7760 r 
5760 r BjD[, flodasjiHiOT 3,88 j? TexpacSyTHJEPHTaHaTa b Ka^ecT- 
Be KaTajmsaTopa* Hepes norjioTHTejEbHyu KOJipHHy mipKyjiapgr- 
eT 1440 r BJI, HarpeToro flo lOO^C* IlepesTepHpiKaEtKro npo- 
BojiHT npH nocTeneHHOM noBHrnenaH TeMnepaTypH o-p ISO 
200^0 B TeneHKe 60 Mrayr. BH^ejiEiaiiHifcH weTaHOJi npoxoOTKT 
•qepes norjiOTHTejiiHym KOJioHHy, KOHHeHCHpyeTCH b xojiojjjsjn^ 
EHKe H nocTynaeT b cdopaiiK*: Ilocjie OTroHa weTaHOJia jihhhh) 
c norjioTHTejiBHoS KOjroHHOit nepeKpamaKXP h jiajiee OTroH vlq^ 
dHTOTOdro npoBOflHT nepes KomtencaTop b cdopHmc 
$opKOHHeHcamiio npoBojiHT npK riocTenemjOM no^i>eM8 TeMnepa- 
TypH OT 200 «o 250^0 h noimEeHHH flaBJieHHH ot aTiwoo$epHO- 
ro Jio 5 MM pr.cT. B Te-^eHHe 60 M)HHyT» nojTHKOiweHoaipro 
. npoBOjcflo? npa 250°C. b BaKyywe c ocraTo^iHHM jcaBzieHHeM 
0,5-5 MM pT^CT# B Te%HHe 120 MHoayTo IIojiyHeHHHii nojnidy- 
THjreHTepe$TajiaT BBirpfyTKaKXP ss amiapaTa b sme acEtttOK, koto- 
pne oxjiaswaKH? b Bo^HHOft BaHHe li rpaHyjrapyxxp. EK hs noMo- 
TZTejiBHoa KOJioHHH j^BJiee monojihsym b ciiHTese no npHMepy 2* 
npHMep 2, 

B annapar eMK0CTj>K) 25 ji sarpyKajor pacTBop jIMr b Btt 
Hs norjiOTHTejiBHoft KOJLOHHH iiocjie npoBe^ieHHH n^fffiff^eno 
onura (npEiMep.I), jtodaBjiaiOT cMecB, cocTOHwyro hs 7751,5 r 

H 4320 J? CBeKerQ.;.B?5» HOCTHKeHHH COOTHOmeHHH KCXOA- 

HHX KOMnoHeHiOB JlMTriBKl paBHoro 1:1,6, h b Ka^ecTBe KaTa- 
jEHsaTopa j3.o6aBjmm ojEnrodyriiJErHTaHaT b KOjnr^ecTBe 2,33 r. 
Jlajiee npoiiecc cHHTesa npoBojisT , KaK npaBefleHo b npuwepe !• 
npHMepH 3-5» 

Ilpoiieoc nojiy^eHHE noOTLCJyriuteHTepe^ajiaTa npoBOflsa?, 
KaK oHHcaHO B npawepe 2, aa HCKjntHeHHeM HoxoflHoro coot- 
HomeHHH JtMTtSU h TeivoiepaTypH b norjroTHTejiBHoa KOJioHHe , 
KO,TopHe yicasaHH B tbSMjib.' 

npraep 6. 

B annapaT eMKocTBro 25 ji sarpyKarac 7751 r JOWT, 380 r 
odopoTHoro 'EJl H pacTBop BJl, coAepEamero JIMT., as norjEOTH- 
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TGJiBHoS KOJioHHH, HOJiy^eHHHe K3 TLpejiiiffyvnero onHTa no npa— 

■ wepy 5, flodaBjEHiaT 2860 r cBeKero BJ[. B norjioTHTejiBHyE) 
KojroHHy sarpyacaOT 290 r BH« JD[ajiee npoiiecc CHHresa nojiH- 
(5yTiajieHTepe$TajraTa npoBo;iiHT, khk npasejieHO b npHwepe I. 

HpHMep 7a 

B annapaT sarjpsraaxxp 7755 jp J5\flT, IQ6Q r' odoporaoro 
BJl H paoTBop BJl, cojifipKamro JDMT, us norjioTHTeJiBHoft Kb- 
jioHHH, nojijneHHKe us, npe;^^^yI^e^o oinm no npHwepy 6, jto- 
daBJiEiDT 4410 r cBeEero EiH* Jlajiee npoiieco CHHxesa nojmdy- 
THJieHTepe^rajxaTa Be^yr, KaK npHBe^teno b npuwepe !• 

TexHOJiorH^ecKHe napaweipH npoijecca nepe3TepH$HKanHH 
n xapaOTepHOTHKH hs norjioTHrejiBHofi kojiohhh, OTCTmuifl- 
Ta MSTaHOjia, a TaKate y^ejiMaH bhskoctb nojmwepa npaBejie- 

HH B TadJMEte. 

IIpejtJiDaceHHHa cnocod nojiy^eHHH nojmcJyrHJieHTepe^ajia- 
Ta ii03B0j[EeT yBejnraiTB npoiisBOflHTejiBHOCTB npoqecca sa 
c^BT 6ojiee nojiHoro ucnojrBsoBaHHH HcxoflHHX npojtyKTOB^ to 
eoTB HcnojiBsoBaHHfl BoaorHaHHoro JtMT jaa anejcyraiiea onepa- 
EtHH nepeaTepii$HKaipra; HCKjnoqeHHa npoMeKyro^qHHX npo$puiaK- 
TiraecKHX onepamia ootctkh apwarypHp Tpy(5onpoBo;noB h ko- 
jcoHHH OT BosorHaHHoro JDWT; nojiyqeHHH cBoc5oflHoro ot npa- 
Mecelt JtMT jiHCTJULESTa MeTanojia; nojiy^eHHfl oBoCoflHoro ot 
npmwiecefi JIMT ffacTrawiflTa EiH; HcnojiBSOBaHBH MUHHwajiBHoro 
cooTHomeHJifl JOn?:^,. npa KOTopow mJKJcaayeTCH tojibko 0,:^ 
BJl B TeTpariy^poa^paH (no cpaBHeHHK) .c npHwepoM no [2] * 
B KDTopoM 1^2^ HJl npeBpamaeTcfl b TeTpanmpo^rpan) • 
CBotcTBa nojnidyTHJieHTepe$TajiaTa, nojiy^oHHoro no 
' PfiHEOfsj TexHiraecKoi\/^y pemeHEE), naxoflHTCH Ha ypoBHe CBOfioTB 
IB, nojiy^eHHoro nsBecTHmOT cnoootfaMH* 

IIpejuiojKeHHHM: onocod uoj^enjm nojcttdyrHJieHTepe^irajia- 
ra nosBOjiHeT noBHCHTB desbnaoHocTB npoiieoca h hokjoo^tl 

■ aBapMHSe cmjau^mpsL odpasoBaHHH npodoK' B'TpydonpoBo- 
flax, B cjiyqae odpasoBaHHH KOTopax HeodxofliMa 3KCTpeHHafl 
ocTaHOBKa nponecca, uexaHmeoKsK owcTica mra Busciiraime 
npodOK MT7 a-.B HeKOTopux cjiyHaax jiasce sawena y^iacTKOB 
TpydonpoBojiOB* 
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B TOM, B cnocode nojijrqeHHH HB nyrreM nepesTepH^ajcai^HH 
ffHMeTiajroBoro 3$npa Tepe^rajieBofi khcjioth I,4-dyTaH?CKOJiOM 
B npHoyrcTBEH KaTajmaaTopa o ottohom jcHCTHJUiHTa weTaHOJia 
H nooneflyKxijeft nojuncofmeHcamaefi nojQmeHHoro $oifliojniMex)a b 
pacimaBe npn noaH«eHnoM ^awieHpa weTaHO^ OTVomm ^epes 
norjEOTHTejiBHyio KoioHHy, b KOTopyio bbowt I ,4-c5yTaBmHOjr 
npa 100-150 C j[o nojmoro pacTBopeimH jtHMeTHjrrepe^rajraTa, 
yHOCHMoro MeTanojiop/ip h nojijnieHHHa pacTBop BosBpamaKxr b 
peaKDjiOHHyK) aony, npiraeM MOjiBHoe dooTHomeHHe TOieTHJiOBO- 
ro D$jipa Tepe$TaneBOH khcjioth h 1,4-^yTaHOTOjra cocTaBJift- 
eT I:I,I--I,6 cooTBeTCTBeHHO, nosBOJifleT yBejiEWHTi, npoHS- 
BojcKTejiBHOCTB npoijeoca. 
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XapaiCTOpucTMca TOXHOJioirjraecKHx napaMSTpoB nponpoca 
nep9 0Tepi3$3aKai?HE[ h ywaJCBHot BraKOCTH nojiEMepa 
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J6 CocTas npHMecefi BJ[ CoctraB irpm^cefi ^cito- r. 3SE 

im. £C3 KOJIOHBH HSOOLsrsai MSTaHOJia ^7A. 

^ ■ ^ ^ ^ 
} 7_ 8 9 ^10 II 

1 0.59 5 0.0 0,1 0.53 

2 0,60 4,9 0,0 0,1 0,54 

3 1,4 3,6 0,0 0,1 0,53 

4 2,3 2,8 0,0 0,0 0,82 

5 2,4 2,0 0,0 0,0 0,54 

6 1,6 1,8 0,0 0,0 0,54 

7 0,^ .. 3,7 0,0 0,1 0,82 



8 0,4 1,9 0,82 

see - Qiipe;neflae'i?<xa b M-Kpesone npir 20^0, KOH^eHTpa^ste 
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$0B!7M HSOBESTEHHa 

CnococS nojijnienHH nojmdyTiuieHTepe^TajiaTa nyTew 
nep83TepE[$2acaHHH OTweTiuroBorp s^apa Tepe$TajieBofi kscjiotu 
1,4-dyTaHOTOJiOM B njpHcyTCTBHH KaTanHBaTopa c omohom 
^pHCTHJWEflTa MeTaHOJia h nocjieTOrratiefi nojimcoHKeHcaioiefi nojiy- 
^eHHoro $opnojiHMepa b pacnjiaBe him noHHHceHHOwi j^aBmEsn/i, 
oTJiH'^aroiEiHfioit TBM|' "^TO , c I^BJEBH) yBejnraeHHfl 
npoHSBOfflaTejiBHOcTH npoiiecca, MOTaHOJi OTroHHior ^epes nor- 

JIOTHTeJIBHyK) KOJIOHHy^ B KOTOpJTK) BBO^IHT 1 ,4-dyTaH3mOJt HpH 

100-150^0 flo nojEHoro pacTBopeHHH jcHweTHJioBoro s$Hpa a?e- 
pe$rajieBofi Kucjiora, ynooiaMoro weTaHOjioM, h noJiy^eHHHft 
pacTBop B03BpamaKXP B peaKHpoHHyio 30Hy, npirqeM wojiBHoe 
cooTHomeHHe joiMeTBJiOBoro 3$iipa Tepe$TajieBofi khcjioth h 
1 ,4r-<3yTaBOTOJia oooa7:aBJiHeT 1:1,1-1,6 cooTBeTCTBeHHO, 

2, Cnocod no n#I, oTJiH'^aioiiiHftGH tom, 
tiTO Hcxofl;HHX I,4--dyTaHjptoji coRepsoaT 20-7Q^ I,4-<^7TaBOTio- 
jia H3 peaKTopa noj[nKOH;neHcaiCHn« 

Hca?o'^miiai HH$ppMarora, nprnwrae bo BHHMaHHe npsi 
BKcnepTHse: 

I. IlaTeHT flnoHHH J& 48-7260, kji. 26(5) D 12, 
onycSjiHKOBaHHHa: b 1973 roay* 

2* IfeTeiEP cm » 3635899, kji. 26&t75 M, qiiy(3,nEncoBaH- 
HHft B 1972 roTOT (npoTbTiin).. 
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